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1
SIZE INSPECTION DEVICE

BACKGROUND

1. Technical Field

The present disclosure relates to a size inspection device,
and particularly to a size inspection device for detecting and
inspecting size dimensions of a workpiece.

2. Description of Related Art

When determining or assessing whether various size
dimensions of a workpiece are within preset quality specifi-
cation tolerance, to be considered as passing or failing size
ispection test, a detecting and inspection device, such as a
micrometer caliper, 1s employed to measure a length value, a
width value, and a thickness value of the workpiece. How-
ever, obtaining the above-mentioned size parameters by using
the micrometer caliper 1s time consuming, thereby reducing
an efficiency of the size measuring procedure.

Therelore, there 1s room for improvement 1n the art.

BRIEF DESCRIPTION OF THE DRAWINGS

The components in the drawings are not necessarily drawn
to scale, the emphasis instead placed upon clearly 1llustrating
the principles of the present disclosure. Moreover, in the
drawings, like reference numerals designate corresponding
parts throughout the several views.

FIG. 1 1s an 1sometric view of an embodiment of a size
inspection device mcluding a suction assembly.

FI1G. 2 1s stmilar to FIG. 1, but viewed from another aspect.

FI1G. 3 1s an enlarged view of a circled portion 111 of FIG. 1.

FIG. 4 1s an enlarged view of the suction assembly of the
s1ze mspection device of FIG. 1.

FI1G. 51s an exploded, 1sometric view of the suction assem-
bly of FIG. 4.

DETAILED DESCRIPTION

FIGS. 1 and 2 show an embodiment of a size inspection
device 100 employed to mspect size dimensions of a work-
piece 200 automatically. In the embodiment, the size inspec-
tion device 100 determines whether or not a thickness value (a
s1ze value) of the workpiece 200 has passed quality inspec-
tion. The size mspection device 100 includes an inspection
frame 10, a transierring belt 30, a positioning assembly 50, an
ispection assembly 70, a suction assembly 90, and a control-
ler 80. The transterring belt 30 1s slidably mounted on the
ispection frame 10; the positioming assembly 50 1s fixedly
mounted on the mspection frame 10 and positioned above the
transierring belt 30. The mspection assembly 70 1s mounted
on the inspection frame 10 and positioned above the position-
ing assembly 50 to mspect the workpiece 200 being posi-
tioned by the positioning assembly 50. The suction assembly
90 1s mounted on the mspection frame 10 adjacent to the
inspection assembly 70, and located at a front side of a trans-
terring direction of the transterring belt 30 for suction the
workpiece 200 which has failed inspection. The controller 80
1s mounted on the mspection frame 10, and electrically con-
nected to the inspection assembly 70 and the suction assem-
bly 90. The positioning assembly 50 positions the workpiece
200 on the transierring belt 30. The mspection assembly 70
obtains the thickness value (size value) of the workpiece 200,
and transfers it (thickness/s1ze value data) to the controller 80.
The controller 80 compares the thickness value of the work-
piece 200 to a preset thickness standard range or thickness
quality specification tolerance to determine whether or not
the workpiece 200 has passed quality inspection for thickness
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thereof. If the workpiece 200 1s not considered as passing
inspection, the controller 80 controls the suction assembly 90
to suck on the workpiece 200 and thereby transporting the
workpiece 200 away from the transferring belt 30.

The mspection frame 10 includes a supporting bracket 11,
a first fixing portion 13, and a second fixing portion 15. The
supporting bracket 11 includes a supporting portion 12. The
first fixing portion 13 1s fixed to the supporting portion 12; the
second fixing portion 15 stretches across opposite sides of the
first fixing portion 13, and is arranged parallel to the first
fixing portion 13. The second fixing portion 15 1ncludes a
recycling portion 151 at a side thereot. The transferring belt
30 1s supported by a supporting portion 112, and positioned
below the first fixing portion 13 and the second fixing portion
15 for transterring the workpiece 200.

FIG. 3 shows that the positioning assembly 50 includes a
pair of guiding rods 51, and a plurality of positioning subas-
semblies 33. The pair of guiding rods 51 are mounted on the
first fixing portion 13. The pair of guiding rods 31 are
arranged parallel to each other and positioned above the trans-
terring belt 30. The workpiece 200 1s transierred by the trans-
terring belt 30 to slide between the pair of guiding rods 51.
The plurality of positioning subassemblies 33 are divided into
two groups symmetrically arranged on the pair of guiding
rods 51. One group of the positioning subassembly 53 1s
mounted on one guiding rod 51, the other group of the posi-
tioning subassembly 33 1s mounted on the other guiding rod
51. The positioning subassembly 33 includes a fixing member
531, a pair of rotation shaits 532, and a pair of rotation wheels
533. The fixing member 531 1s mounted on an inner side
surface of one guiding rod 51 facing the other guiding rod 51.
The pair of rotation shafts 532 are assembled to opposite ends
of the fixing member 531. The pair of rotation wheels 533 are
respectively assembled to the pair of rotation shaits 532, and
are located between the fixing member 531 and the guiding
rod 51. The rotation wheels 533 resist a top of the workpiece
200 to position the workpiece 200 stably.

The inspection assembly 70 1s assembled to the first fixing,
portion 13, and includes an mspection member 71 and an
inspection controller 73. The inspection member 71 1s
assembled to the first fixing portion 13 and positioned above
the transferring belt 30. The inspection controller 73 1s
assembled to the first fixing portion 13, and adjacent to the
inspection member 71. The 1nspection controller 73 1s elec-
trically connected to the inspection member 71 for control-
ling the inspection member 71 to transmit laser beam directed
toward the workpiece 200, thereby obtaining the thickness
value of the workpiece 200. The inspection controller 73
transiers the thickness value to the controller 80. In the
embodiment, the inspection assembly 70 1s a laser detector.

FIGS. 4 and 5 shows that the suction assembly 90 1s
assembled to the second fixing portion 15, and includes a
guiding member 91, a first driving member 93, a shiding
member 95, a pair of second driving members 97, a support-
ing plate 98 and a plurality of suction members 99. The
guiding member 91 1s fixedly mounted on the second fixing
portion 15, and includes a pair of mounting portions 912 and
three sliding rods 913 interconnecting the pair ol mounting
portions 912. The pair of mounting portions 912 are spaced
from each other, and assembled to the second fixing portion
15. The three slhiding rods 913 are arranged spaced from each
other, and perpendicular to the transferring direction of the
transierring belt 30. The first driving member 93 1s fixed to
one mounting portion 912, and includes a driving body 931
and a driving portion 933 connected to the driving body 931.
The driving body 931 1s assembled to the mounting portion
912, the driving portion 933 protrudes out of the mounting
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portion 912 toward the other mounting portion 912. In the
embodiment, the first driving member 93 1s a telescopic cyl-
inder. The sliding member 95 is slidably mounted on the three
sliding rods 913, and connected to the driving portion 933.
The sliding member 95 1s driven by the first driving member
93 to slide along the three sliding rods 913. The pair of second
driving members 97 1s assembled to opposite sides of the
sliding member 95, respectively. The supporting plate 98 1s
assembled to the pair of second driving members 97, and
driven by the pair of second driving members 97 toward the
transierring belt 30. The plurality of suction members 99 are
separately distributed on the supporting plate 98, and resist on
the workpiece 200 and generate a negative air pressure to
suction onto the workpiece 200.

The controller 80 1s assembled to the supporting portion
112 of the supporting bracket 11, and electrically connected
to the 1nspection controller 73, the first driving member 93,
and the second driving members 97. The controller 80 defines
a preset standard range for determining whether the thickness
value of the workpiece 200 1s deemed or assessed to be pass
or fail. When the inspection member 71 1s controlled by the
inspection controller 73 to transmit laser beam to the work-
piece 200, the thickness value of the workpiece 200 1s
obtained by the 1nspection controller 73, and the inspection
controller 73 transfers the thickness value to the controller 80,
while simultaneously the workpiece 200 1s transierred by the
transierring belt 30 to the suction assembly 90. The controller
80 compares the thickness value of the workpiece 200 to a
preset standard range to determine whether or not the work-
piece 200 has passed quality mspection for thickness speci-
fication. If the workpiece 200 1s not considered to be passing
in quality mspection, the controller 80 controls the suction
assembly 90 to suck on the workpiece 200. That 1s, the first
driving member 93 drives the sliding member 95 to a position
above the workpiece 200, and the pair of second driving
members 97 drives the plurality of suction members 99
toward the workpiece 200 to provide suction to hold on to the
workpiece 200. Then, the suction assembly 90 handles the
workpiece 200 to the recycling portion 151 and releases the
workpiece 200.

FIGS. 1 through 5 show that when 1n assembly, the first
fixing portion 13 1s assembled to the supporting portion 112
of the supporting bracket 11. The second fixing portion 15
stretches across the first fixing portion 13. The transierring
belt 30 1s assembled to the supporting portion 112. The pair of
guiding rods 51 are parallelly mounted on the first fixing
portion 13. The fixing member 531 1s mounted on the inner
side of the guiding rod Si1. The pair of rotation shaits 532 1s
mounted on opposite ends of the fixing member 531. The pair
of rotation wheels 533 are respectively rotatably mounted on
the pair of rotation shaits 332. Then, the inspection member
71 and the inspection controller 73 are mounted on the first
fixing portion 13, and the inspection controller 73 1s electri-
cally connected to the inspection member 71. The guiding
member 91 1s fixedly mounted on the second fixing portion
15. The first driving member 93 1s fixed to the guiding mem-
ber 91. The sliding member 935 1s slidably mounted on the
guiding member 91, and connected to the first driving mem-
ber 93. The pair of second driving members 97 1s assembled
to opposite sides of the sliding member 95. The supporting
plate 98 1s assembled to the pair of second driving members
97, and driven by the pair of second driving members 97
toward the transferring belt 30. The plurality of suction mem-
bers 99 are separately distributed on the supporting plate 98.

When 1n use, the workpiece 200 1s transierred by the trans-
terring belt 30 between the pair of guiding rods 351. The
positioning assembly 350 drives the rotation wheels 533 to
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resist on top of opposite sides of the workpiece 200. The
inspection member 71 1s controlled by the inspection control-
ler 73 to transmit laser beam to the workpiece 200, the 1nspec-
tion controller 73 obtains the thickness value of the workpiece
200 and transfers 1t (the thickness value) to the controller 80.
Simultaneously, the transferring belt 30 transiers the work-
piece 200 to the suction assembly 90. The controller 80 com-
pares the (measured) thickness value of the workpiece 200 to
the preset standard range for thickness specification toler-
ance) to determine whether or not the workpiece 200 has
passed thickness quality mspection. If the workpiece 200 1s
not assessed to be passing inspection, the controller 80 con-
trols the first driving member 93 to drive the sliding member
95 to the position above the workpiece 200, and the pair of
second driving members 97 drives the plurality of suction
members 99 toward the workpiece 200 to provide suction to
hold on to the workpiece 200. Then, the suction assembly 90
handles and transier the workpiece 200 to the recycling por-
tion 151 and releases the workpiece 200. ITthe workpiece 200
1s of passing quality, the transierring belt 30 continues to
transier the workpiece 200 to a next workstation.

The mspection assembly 70 1s capable of obtaining the
thickness value of the workpiece 200. The controller 80 deter-
mined whether or not the workpiece 200 1s of passing quality,
and controls the suction assembly 90 to handle the workpiece
200 which 1s assessed to be of failed quality (a.k.a. defect) to
the recycling portion 151. Such that an inspection efficiency
ol the size mspection device 100 1s thereby enhanced, and the
performing of efficient size mspecting of workpieces by the
s1ze 1nspection device 100 leads to time saving.

The number of the second driving members 97 and the
sliding rods 913 1s not limited to the numbers that have been
mentioned above, but may be changed according to actual
usage requirement. The size or dimension inspected by the
ispection assembly 70 1s not limited to just the thickness
dimension or value of the workpiece 200, that 1s to say, the
s1ze 1mspection device 100 may be employed to mspected a
width or a length (or height) of the workpiece 200.

Finally, while various embodiments have been described
and 1illustrated, the disclosure 1s not to be construed as being
limited thereto. Various modifications can be made to the
embodiments by those skilled 1n the art without departing
from the true spirit and scope of the disclosure as defined by
the appended claims.

What 1s claimed 1s:

1. A size inspection device for mspecting size value of a
workpiece automatically, comprising:

an mspection frame;

a transierring belt slidably mounted on the inspection
frame:

a positioning assembly mounted on the mspection frame
and positioned above the transferring belt, the position-
ing assembly comprising:

a pair of guiding rods mounted on the 1nspection frame,
arranged parallel to each other, and positioned above
the transferring belt, and

a plurality of positioning subassemblies divided into two
groups symmetrically arranged on the pair of guiding
rods and resisting a top of the workpiece to position
the workpiece on the transierring belt;

an mspection assembly mounted on the ispection frame
adjacent to the positioning assembly;

a suction assembly mounted on the inspection frame
spaced from the 1nspection assembly; and

a controller mounted on the ispection frame and electri-
cally connected to the inspection assembly and the suc-
tion assembly, wherein the positioning assembly posi-
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tions the workpiece on the transferring belt below the
ispection assembly, the mspection assembly obtains a
s1ze value ol the workpiece and transiers the correspond-
ing size value to the controller, the controller compares
the size value to a preset standard range to determine
whether or not the workpiece has passed quality inspec-
tion, and controls the suction assembly to handle the
workpiece which has failed quality inspection away
from the transierring belt.

2. The size mspection device of claim 1, wherein the
ispection assembly comprises an inspection member and an
inspection controller, the inspection member and the inspec-
tion controller are assembled to the inspection frame, the
inspection controller 1s electrically connected to the 1nspec-
tion member for controlling the inspection member to trans-
mit laser beam directed toward the workpiece, thereby
obtaining the size value of the workpiece, the inspection
controller transfers the size value to the controller.

3. The size mspection device of claim 1, wherein the
inspection frame comprises a supporting bracket, a first fixing
portion, and a second {ixing portion, the supporting bracket
comprises a supporting portion, the first fixing portion 1s fixed
to the supporting portion, the second fixing portion stretches
across opposite sides of the first fixing portion and 1s arranged
parallel to the first {ixing portion, the transierring belt 1s
supported by the supporting portion and positioned below the
first fixing portion and the second fixing portion for transfer-
ring the workpiece, the mspection assembly 1s mounted on
the first fixing portion, the suction assembly 1s mounted on the
second fixing portion.

4. The size mspection device of claim 3, wherein the sec-
ond fixing, portion comprises a recycling portion on a side of
the transierring belt, the suction assembly handles the work-
piece which 1s assessed to be of failed quality to the recycling
portion.

5. The s1ze imnspection device of claim 3, wherein the pair of
guiding rods are mounted on the first fixing portion.

6. The size inspection device of claim 5, wherein each
positioning subassembly comprises a {ixing member, a pair of
rotation shafts, and a pair of rotation wheels, the fixing mem-

ber 1s mounted on an 1nner side surface of one guiding rod
facing the other guiding rod, the pair of rotation shafts are
assembled to opposite ends of the fixing member, the pair of
rotation wheels are respectively assembled to the pair of
rotation shaifts, and located between the fixing member and
the guiding rod.

7. The si1ze mspection device of claim 3, wherein the suc-
tion assembly comprises a guiding member, a first driving,
member, a sliding member, at least one second driving mem-
bers, a supporting plate and a plurality of suction members,
the guiding member 1s fixedly mounted on the second fixing,
portion, the first driving member 1s fixed to the guiding mem-
ber, the sliding member 1s slidably mounted on the guiding,
member and connected to the first driving member, the at least
one second driving member 1s assembled to the sliding mem-
ber, the supporting plate 1s assembled to the at least one
second driving member, and driven by the at least one second
driving member toward the transierring belt, the plurality of
suction members are separately distributed on the supporting

plate, and resist on the workpiece and generate a negative air
pressure to suck the workpiece.

8. The size inspection device of claim 7, wherein the guid-

ing member comprises a pair of mounting portions and at
least one sliding rod interconnecting the pair of mounting

portions, the pair of mounting portions are spaced from each
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other and assembled to the second fixing portion, the at least
one sliding rod 1s perpendicular to a transierring direction of
the transierring belt.

9. The size mspection device of claim 7, wherein the first
driving member comprises a driving body and a driving por-
tion connected to the driving body, the driving, body 1s
assembled to the guiding member, the driving portion 1s con-
nected to the sliding member.

10. A size inspection device for mspecting, size value of a
workpiece automatically, comprising:

an ispection frame;

a transferring belt mounted on the inspection frame;

a positioning assembly mounted on the mspection frame
and positioned above the transferring belt, the position-
ing assembly comprising:

a pair of guiding rods mounted on the inspection frame,
arranged parallel to each other, and positioned above
the transierring belt, and

a plurality of positioning subassemblies divided nto two
groups symmetrically arranged on the pair of guiding
rods and resisting a top of the workpiece to position the
workpiece on the transferring belt;

an mspection assembly mounted on the inspection frame
above the positioming assembly, the inspection assembly
comprising:

an mspection member; and

an 1nspection controller electrically connected to the
inspection member; and

a controller mounted on the ispection frame and electri-
cally connected to the inspection assembly, wherein the
positioning assembly positions the workpiece on the
transierring belt below the inspection assembly, the
ispection controller controls the inspection member to
transmit laser toward the workpiece, thereby obtaining
the s1ze value of the workpiece, the inspection controller
transfers the size value to the controller, the controller
compares the size value to a preset standard range to
determine whether or not the workpiece has passed qual-
ity inspection, and controls a suction assembly to handle
the workpiece which has failed quality inspection away
from the transferring belt.

11. The size inspection device of claim 10, further com-
prising a suction assembly mounted on the inspection frame,
wherein the suction assembly 1s electrically connected to the
controller, the controller controls the suction assembly to
transport the workpiece which 1s assessed to be of failing
ispection away from the transferring belt.

12. The size mspection device of claim 11, wherein the
inspection frame comprises a supporting bracket, a first fixing
portion, and a second {ixing portion, the supporting bracket
comprises a supporting portion, the first fixing portion 1s fixed
to the supporting portion, the second fixing portion stretches
across opposite sides of the first fixing portion and 1s arranged
parallel to the first fixing portion, the transferring belt 1s
supported by the supporting portion and positioned below the
first fixing portion and the second fixing portion for transfer-
ring the workpiece, the inspection assembly 1s mounted on
the first fixing portion, the suction assembly 1s mounted on the
second fixing portion.

13. The size mspection device of claim 12, wherein the
second {Ixing portion comprises a recycling portion on a side
of the transferring belt, the suction assembly handles the
workpiece which 1s assessed to be failing quality to transport
to the recycling portion.

14. The s1ze mnspection device of claim 12, wherein the pair
of guiding rods are mounted on the first {fixing portion.
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15. The size mspection device of claim 14 wherein each
positioning subassembly comprises a {ixing member, a pair of
rotation shafts, and a pair of rotation wheels, the fixing mem-
ber 1s mounted on an 1nner side surface of one guiding rod
facing the other guiding rod, the pair of rotation shafts are
assembled to opposite ends of the fixing member, the pair of
rotation wheels are respectively assembled to the pair of
rotation shaifts, and located between the fixing member and
the guiding rod.

16. The size inspection device of claim 12, wherein the
suction assembly comprises a guiding member, a first driving
member, a sliding member, at least one second driving mem-
bers, a supporting plate and a plurality of suction members,
the guiding member 1s fixedly mounted on the second fixing,
portion, the first driving member 1s fixed to the guiding mem-
ber, the sliding; member 1s slidably mounted on the guiding
member and connected to the first driving member, the at least
one second driving members 1s assembled to the sliding mem-
ber, the supporting plate 1s assembled to the at least one
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second driving member, and driven by the at least one second
driving member toward the transierring belt, the plurality of
suction members are separately distributed on the supporting,
plate, and resist on the workpiece and generate a negative air
pressure to suck the workpiece.

17. The size mspection device of claim 16, wherein the
guiding member comprises a pair of mounting portions and at
least one sliding rod interconnecting the pair of mounting
portions, the pair of mounting portions are spaced from each
other and assembled to the second fixing portion, the at least
one sliding rod 1s perpendicular to a transierring direction of

the transierring belt.
18. The si1ze mmspection device of claim 16, wherein the first

driving member comprises a driving body and a driving por-
tion connected to the driving body, the driving body 1s
assembled to the guiding member, the driving portion 1s con-

nected to the sliding member.
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